This series presents research findings based either directly on data from the German SocioEconomic Panel Study (SOEP) or using SOEP data as part of an internationally comparable data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary household panel study covering a wide range of social and behavioral sciences: economics, sociology, psychology, survey methodology, econometrics and applied statistics, educational science, political science, public health, behavioral genetics, demography, geography, and sport science.
Introduction
Friends, colleagues, acquaintances or our social network play a crucial role in our lives and often for our choices. They may in ‡uence our education decisions as well as our job choices and opportunities. Group or peer pressure to do well in life may arise in a certain social environment or a supportive environment may encourage us to make choices that increase our educational attainment or our labour market outcomes. A social network can transmit certain values and beliefs and it may act as a platform for passing important information by the means of word-of-mouth. Furthermore, being more sociable or having a sense of reciprocity may have a positive e¤ect on our chances in life. All these examples show that social capital plays a role for what we are ready to invest in learning. However, forms of social capital can also be a substitute for e¤orts targeted towards educational attainment or success on the labour market: social capital can be a compensation for not having the necessary educational attainment for obtaining a speci…c job.
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In this paper we are interested in the role social capital plays for adult learning 1 and in which type of social capital is likely to be the most important to promote adult learning activities in Germany. We de…ne adult learning as the set of activities of an adult to improve knowledge, skills and competences 2 . To our knowledge it is the …rst paper that tests empirically the e¤ect of di¤erent types of social capital on adult learning. With the rise of the knowledge-based economy human capital becomes more important: innovation becomes a key economic asset and information technologies of growing complexity need to be understood by those who operate them. Yet it is hard to motivate adults to invest time and e¤ort into learning activities and it is a challenge for policy makers to increase the rate of participation in adult learning. We aim to show that social capital -the right social environment, the perceived importance of social activities or just the fact of having friends who might induce the feeling of wanting to learn -can have an in ‡uence on learning activities. Knowledge and an empirical demonstration of such a relationship could be useful for policy makers when designing "lifelong learning policies": taking into account the relationship between social capital and adult learning could make them realize that constructing an institution providing lifelong learning in a neighborhood with generally uneducated individuals is less likely to be a successful institution than in a more mixed neighborhood. Furthermore, we can show that it is not only one type of social capital that matters for an increase in learning activities: social capital can increase learning through various di¤erent channels. The e¤ect of word-of-mouth and that of a supportive environment is just as important as a perceived importance of being socially active.
The importance of acknowledging and studying alternative potential determinants of adult learning to the traditional ones 3 is being increasingly recognized. Brunello and Schlotter (2011) note that both economists and the European Union identify the importance of cognitive competencies and skills, but that they often do not take into consideration that other abilities somewhat linked to cognitive skills are possibly just as important. These non-cognitive abilities including personality traits can be for instance social competences, motivation and entrepreneurship. We interpret social competences as an underlying personality trait which makes social capital more or less likely. In the same light of underlining the importance of non-cognitive skills, Heckman (2000) argues that 'the preoccupation with cognition and academic 'smarts'as measured by test scores to the exclusion of social adaptability and motivation causes a serious bias in the evaluation of many human capital interventions'. Among EU policy makers the topic also gains in importance: the European Council identi…es a set of key competencies by means of the 'European Framework for Key Competencies for Lifelong Learning'(2006), which include both cognitive and non-cognitive skills: communication in the mother tongue, communication in foreign languages, mathematical competence and basic competencies in science and technology, digital competence, learning to learn, social and civic competencies, sense of initiative and entrepreneurship, cultural awareness and expression. These key competencies are considered as necessary for employability in the knowledge society. Brunello and Schlotter (2011) show empirically that personality traits are important factors in that respect: They study the e¤ect of personality traits on educa-tional attainment, employment and wages. A positive aspect -especially for policy makers -is pointed out by Heckman (2000) , who derives from the relevant psychological literature that non-cognitive skills continue to develop in contrast to cognitive skills which can be shown to be well set by the age of 8. Non-cognitive skills are more malleable (Woessmann 2007: 62) . Therefore - Heckman (2000) argues -it can be a promising policy alternative or complement to promote non-cognitive skills rather than cognitive skills. He further argues that "numerous instances can be cited of people with high IQ who fail to achieve success in life because they lacked self-discipline and of people with low IQ who succeeded by virtue of persistence, reliability and self-discipline 4 ". A recent article in the New York Times shows some interesting policy examples 5 . We test the e¤ect of several types of social capital on adult learning. First, we use measures inspired by the work of Granovetter (1973) who distinguishes in his notion of social capital between "weak ties" and "strong ties". Granovetter (1973) shows that acquaintances matter more for …nding a job than strong friendships. We test this hypothesis in the context of adult learning. We then use more broad measures of social capital and test whether sociability and reciprocity determine the decision to participate in adult learning. Furthermore, we test the e¤ect of the supportiveness of a social network. To measure adult learning we use three di¤erent indicators: attending professional courses, reading job-related literature and attending professional conventions or conferences. To address the econometric problem that individuals could meet friends during the professional class or convention, we use social capital variables that were measured before the class or conference was attended. In order to address the problem that time-variant factors such as a dynamic outlook on life could in ‡uence both social capital and adult learning we use a …xed-e¤ects panel regression. In order to address the problem that there might also be time-variant factors in ‡uencing both social capital and adult learning we instrument the types of social capital with household's social capital. We use a novel econometric technique developed by Dong and Lewbel (2010) to address the problem that we have a discrete instrument.
We …nd that all types of social capital included in our paper have a signi…cant and positive e¤ect on adult learning. The size of the e¤ect varies across the di¤erent measures between increasing the probability of participating in adult learning by 0.04% to increasing the probability by 17%. Across all measures of adult learning we identi…ed that one more unit of the perceived importance to be socially active increases the probability of participation in adult learning by the most (17%) and that one additional friend increases this probability by the least (0.04%). We also …nd that the supportiveness of the social network increases the probability of participating in adult learning by nearly as much as an additional unit in the perceived importance to be politically and socially active. Finally, we …nd that sociability increases the probability by more than reciprocity. Our results suggest that Granovetter's (1973) theory of weak and strong ties not only holds for employment but also in the context of adult learning. Our results hold across the three di¤erent ways of addressing endogeneity and point in the same direction.
The paper is structured as follows: section 2 presents an overview of the existing liter-ature, in section 3 we present the data, in section 4 we analyze some descriptive statistics, section 5 discusses the results and section 6 concludes.
Theoretical Background and Previous Findings
In this section we review the literature on the relationship between educational outcomes and di¤erent types of social capital. We understand our paper as a contribution to the economic literature studying alternative determinants of education than the traditional ones assumed in human capital theory. There is a wide variety in understandings of the notion of "social capital" ranging from "connections" over "trust" to "political views" and consequently social capital is understood and measured in various ways: it can be measured as the number of friends (cf. Jacob (2002) show the link between non-cognitive skills and educational achievement. (Heckman, Rubinstein 2001 ) study a US program for school drop-outs showing that motivation and other non-cognitive skills rather than cognition seem to have determined the fact of dropping out of school at an early age. Illeris(2006) shows in a …eld experiment in Denmark that study psychological issues are important factors for successful lifelong learning. The non-cognitive skill "motivation" can further be linked to unemployment or being in an un-motivating low-skilled job (Rainbird 2001 One of the most common understandings of social capital is that of connections, networks or peer groups. Bourdieu (1977 Bourdieu ( , 1983 Bourdieu ( and 1986 ) -as one of the key thinkers in developing a theory of social capital -interprets social capital as potential resources that can be derived from being connected to a certain network. Coleman (1988) -a second important social capital theorist -understands social capital as a variety of attributes that help individuals who belong to a network. He shows that a higher level of social capital reduces the number of school drop-outs. Coleman (1994:300) argues that social capital can be an important factor for the development of adult as well as children's human capital. Putnam (1998 and a third important social capital theories -di¤ers between bridging (heterogeneous contacts) and bonding (homogeneous contacts) forms of social capital and argues that education and social capital are linked by a virtuous circle (see Keeley 2007: 107) . He proposes several measures how to increase social capital: civic courses, community service requirements and architectural considerations of how to encourage human intercourse in public buildings such as schools, o¢ ces and housing facilities. He argues that the closure of post o¢ ces can have a negative e¤ect on the development of social capital. Sacerdote (2011) examines the role of peer e¤ects in education from an economic point of view. Several scholars look at the role of social capital in form of social networks and learning using the term "lifelong learning" (cf. Babcock (2008) …nds that being part of a more socially connected cohort in a secondary or middle school is associated with signi…cantly higher years of schooling attained and higher probability of having attained college 7 years later. Karweit, Hansell, and Ricks (1979) provide a review of the literature on how features of peer groups within schools a¤ect the educational aspirations and achievements of their members. Schuller (2000) shows that social networks, the reciprocities arising from them and the value of these for achieving mutual goals -connected to school attainment, business innovation community development and social inclusion. Avis (2002) sees social connections are a vehicle for competitiveness and that they are highly connected to collective intelligence and expansive learning. De Giorgi and Pellerrazzi (2011) …nd that social interactions in form of mutual insurance matter for the performance of undergraduate students. Trade unions can also indicate a certain connection to a network. Maskell (2000) shows that connections, innovation and knowledge exchange are linked. Duncan and Sta¤ord (1980) , Mincer (1983) and Barron et al (1987) In economics trust and reciprocity is a de…nition of social capital that is often used. On the macroeconomic level there is a vast literature on the connection between interpersonal trust or systemic trust and the aggregate economic performance …nding a positive and monotone relationship (see for example Butler Fehr and Gaechter (1988) study the role of reciprocity in determining economic outcomes. Salisbury (1969) shows the economic importance of reciprocity by developing an "exchange theory of interest groups".
Social capital can also be interpreted as the result of an underlying personality trait sociability or social competence, which makes social capital more or less likely. Betz (2008) measures sociability by time spent with friends, family or acquaintances and the number of close friends. He uses an instrumental variable technique based on a measure of extraversion and an intergenerationally transmitted belief in whether people attempt to act helpful and …nds that sociability increases earnings by about 8-10%. Betz (2008) bases his analysis on Glaeser (2002) who argues that sociability is indeed a measure of social capital since it enables an individual to build a social network (Betz 2008:3) .
Social capital is also viewed by some scholars as being characterized by "weak ties" or acquaintances and "strong ties" or friends: Granovetter (1973 Granovetter ( , 2005 ) makes a distinction between "weak ties" -those characterized as distant and by infrequent interaction (Levin 2002) and "strong ties" -strong friendships. There are two lines of argument supporting either weak or strong ties as the more important type of relationship for success in life. Granovetter argues that weak ties matter more for …nding a job through a social network than strong ties. Weak ties are seen as those ties facilitating the transmission of information through the networks. In fact, the information that ‡ows to individuals through weak ties is argued to be more novel than that ‡owing through the strong ties since the information in a close circle of friends is likely to be rather homogeneous. On the other hand, strong ties have been claimed important for success because they are more accessible and willing to be helpful (Krackhardt, 1992 ). In fact, many studies have shown that, overall, strong ties are of greater bene…t to the receipt of useful knowledge (Ghoshal, Korine, & Szulanski 1994 , Szulanski 1996 , Uzzi, 1996 , 1997 . Furthermore, there are noted bene…ts of strong ties for the receipt of useful knowledge (Levin 2004). In the same light it is argued that people with more strong ties are likely to have more education (Brinkerho¤ et al. 2008 ). Granovetter (1983) also links social ties to the level of education and …nds that there is an interaction e¤ect between education and social ties in determining income.
Other forms of social capital that has been studied are the negative forms or e¤ects of social capital. Roth and Thum (2010) for instance show on a macro level that too much social capital can hamper the PISA performance. Carneiro, Crawford and Goodman (2007) study the role that social skills play at the age of 11, using the National Child Development Survey (not exactly adults but gives insight already). They look mainly at social maladjustment shown through anxiety, nervousness or hostility towards other children and at the educational outcomes "stay on in school at age 16", "have a degree from a higher education institution at the age of 42" and for a sub-sample "literacy and numeracy". They …nd that children which exhibited lower social adjustment or social disorders at the age of 11 were both less likely to stay at school beyond 16 and to have a lower …nal education degree. Results did not show any relation with cognitive skills at the age of 37. Furthermore, they show that the e¤ect of cognitive skills on the probability of staying at school beyond 16 is high when …xing social skills to a high level and low when …xing social skills to a low level. Social capital could also have a negative on training: for …nding a job having friends or acquaintances could be a compensation for not participating in training (see van Alpen and Lancee 2008). Furthermore a social network can also have a negative impact on the probability to participate in training if the social network does not value education (see for example Keeley 2007:106) . In our empirical analysis we will not look explicitly as these negative forms as analyzed by Crawford et al. (2007) since we see these factors as less relevant for understanding how individuals could be motivated to learn at adult age.
In the following section we will outline our own data source and methodology applied to 6 study the relationship between social capital and adult learning.
Data
We We are interested in a sample of individuals that might enroll in further training, might attend conferences and would read scienti…c books or journals. With this end in mind we construct a sample that consists of 18-64 year old individuals, who are no longer in general school 6 and who are currently not at university, technical college or in vocational training. We restrict the sample to those who are full-time employed, part-time employed or not employed and drop those in military service, close to retirement or marginally employed. The sample size varies according to which measures are used between 8638 and 9704 observations.
In the waves 2000, 2004 and 2008 the SOEP contains special comparable questions on further training for adults -which we interpret as adult learning. We understand adult learning as the process of investing in activities to increase knowledge at adult age by the means of formal, non-formal and informal learning, outside universities in the sense of "further training". The following table shows these measures. The SOEP also provides extensive information on social capital. As mentioned above, our understanding of social capital is broad and we understand that several di¤erent types of social capital exist. Therefore, our approach nests di¤erent de…nitions of social capital previously taken in the literature. The table below gives more detailed information on the variables used to measure these concepts and their construction. Construction of social capital scales The number of friends and the perceived importance of being socially and politically active are measured by a single variable whereas sociability, reciprocity and the quality of the network are measured by a set of indicators, which are used to construct latent scales for each of the three concepts. The scales for measuring various types of social capital are constructed using con…rmatory factor analysis based on the principle factor method extracting a single scale. We use the STATA-inbuilt routine for this computation, choosing the maximum likelihood estimation technique. The technique allows reducing a set of indicators to a single dimension -the latent factor -which is based on the common variation among the indicators and separated from the random variation. It allows to address problems of measurement error and to capture several dimensions of a concept. The maximum-likelihood methodology used to extract the latent factors is based on Rao's canonical factor method 7 , which is based on maximizing the determinant of the correlation matrix of the set of indicators by seeking the highest canonical correlation with the indicators.
Descriptive Analysis
In this section we show some selected descriptive statistics in order to get an overview of the empirical relation between social capital and adult learning in our dataset. A common critique of adult learning is that it only reaches those who are already highly skilled. We therefore show participation rates in adult learning broken down by the ISCED education level. In order to get a view of whether social capital has the same e¤ect on participation in adult learning across educational levels, we also show scatter plots of the predicted probability and social capital (using the sociability scale) controlling for a set of socioeconomic background variables.
First, we show the responses to the three measures of adult learning broken down by educational attainment. Table 3 shows the total participation rates in attending professional courses, regularly reading professional literature and attending professional conventions. Participation is highest in regularly reading job-related literature with 42% and lowest in attending professional gatherings with 22 %. The tables further show a break-down of the participation in the three types of adult learning by educational level. The tables show that the percentages of participation by the low skilled in adult learning are lower than those of medium or highly educated but they are representative. The following graphs show the predicted probabilities of attending professional classes and the relationship with social capital measures given a set of controls. We control for age, 7 see Rao (1955) gender, registered as unemployed, german nationality, marital status and education. We are interested in getting a …rst idea of the e¤ect of social capital measured by sociability on participation in adult learning given a set of relevant controls. We break down the results by education levels in order to see whether the e¤ect hold for di¤erent educational groups. The graphs show that the e¤ect is positive given the control variables for all three education levels. By simply eyeballing the results we can see that the e¤ect might be slightly higher for the low-skilled. 
Empirical Strategy
A main econometric issue when studying the relationship between social capital and adult learning is the problem of endogeneity. In this paper we attempt to address three possible sources of endogeneity: (1) individuals can meet friends or become more sociable when participating in lifelong learning such as for instance by taking a professional class, (2) time-invariant factors can be correlated both with social capital and with lifelong learning such as deep personality traits such as a dynamic outlook on life and (3) time-varying unobserved factors can be correlated with social capital and with lifelong learning such as changing personality traits such as mood swings.
We apply a baseline probit model to the nationally representative German Socioeconomic Panel data. Consecutively we estimate a panel model and apply an instrumental variable procedure in order to test whether results are robust to di¤erent ways of addressing endogeneity. In the baseline probit model we address the …rst source of endogeneity named above -the problem that individuals might meet friends in their professional classes -by measuring the levels of social capital present before the adult learning. We call these measures "predetermined measures". Since the dependent variables are binary the regressions with predetermined measures are estimated with a classical probit estimator. The following baseline probit model is estimated:
where L i08 is a dummy variable indicating whether individual i has participated in adult learning in 2008, S i08 s is a measure of social capital that was either measured in 2003, 2004, 2005 or 2006 depending on the speci…c measure, X i08 is a set of control variables and " i08 is a normally distributed error term. denotes a constant intercept and 1 and 2 denote coe¢ cients.
In a next step we construct a two-period panel data set and use a …xed-e¤ects estimator that accounts for time-invariant factors correlated with both social capital and participation in adult learning. The panel data regressions are run using a …xed e¤ects estimator for a linear probability model rather than a probit model in order to overcome incidental parameter problems (Wooldridge 2002) . In a …xed e¤ects probit model no su¢ cient statistic exists for estimation of the …xed e¤ects. It is therefore not possible to condition the …xed e¤ects out of the likelihood function (Stewart 2005 ). A logit model would be a potential alternative but would not allow estimating marginal e¤ects. A potential alternative would be to use the Chamberlain-Mundlak device which is an unobserved e¤ects probit model under strict endogeneity (Wooldridge 2009 ). This approach should be interpreted as a random e¤ects procedure but imposes the assumption that the individual e¤ects and the covariates are independent given time averages of X i . We do not see this as a viable alternative since we need to make this additional assumption and therefore estimate a linear probability model. The main disadvantage of using a linear probability model in the context of binary variables is that the predicted probability might lie outside the unit interval, which is a smaller problem than the problem of non-identi…cation and which we interpret as a smaller constraint than a 13 strong independence assumption. Standard errors are estimated using the derived variance estimator for generalized least squares regression.
In a third step, we apply an instrumental variable approach to control additionally for time-varying factors correlated both with social capital and life-long learning. We instrument the variables "number of friends" and "importance of being socially and politically active" by the household's number of friends and the household's belief in the importance of being socially and politically active. Concerning the strength of the instrument, we rely on an extensive literature on how the households' cultural, human and …nancial capital a¤ects children's education. We argue that the household's social capital as part of the general capital that the household transmits to its members is a strong instrument for social capital. Concerning the exclusion restriction, we argue that the household members do not take part in the same adult learning class as the respective individual and their social capital can therefore not be directly correlated to elements that the respective individual learns or experiences at the adult learning class.
For the construction of the instrumental variable we construct mean social capital of the household as instrument. The household mean or median is calculated taking the respective individual out of the mean or median calculation and single households are dropped. We construct the median for categorical variables since these categories do not have a numerical meaning and the mean is therefore not a meaningful statistic whereas the median is since the categories are ordinal. For estimation we use a control function approach for discrete choice models with instrumental variables for continuous endogenous regressors. This approach is based on a maximum likelihood STATA inbuilt routine "ivprobit".
whereŜ i08 s is an instrumental variable measure for social capital. We cannot use the "ivprobit" routine for discrete choice models with discrete instrumental variables (instrumenting discrete items) and we therefore use an estimator developed by Lewbel (2010, 2012) in these cases. This approach addresses several problems with maximum likelihood estimators: the problem of parametric restrictions with control function approaches: the problem of consistency only if the endogenous regressors are continuously distributed with linear probability models: the problem that predicted probability lies outside the unit interval.
Lewbel (2011) outlines advantages and disadvantages of each of the cited methods. The methodology proposed by Lewbel (2010, 2012) does not require numerical searches nor correct functional forms of the endogenous regressors. Furthermore, probit and logit models can be interpreted as special cases of their estimator. However, the estimator requires that one exogenous regressor is conditionally independent of the model's error term and continuously distributed with a large support .
Results
In this section we test our underlying hypothesis that social capital is a positive force for educational outcomes. We examine the size of this e¤ect and we analyze the di¤erence in this e¤ect across di¤erent types of social capital: a measure of weak ties , a measure of strong ties, a measure of sociability, a measure of reciprocity and a measure of the composition of the social network.
We perform three di¤erent types of econometric analyses and present their results: as explained in section 4 we start out with results using predetermined measures of social capital to address the problem that individuals could change their levels of social capital during the participation in lifelong learning. These results could be biased since there might be a timevariant underlying factor explaining both social capital and lifelong learning. A …xed-e¤ects panel regression can address this problem. However, these results could again be biased since there might be a time-variant factor correlated both with social capital and lifelong learning. We address this problem by using an instrumental variable technique. Tables 4-6 show the results using measures of social capital from before 2008 and lifelong measures from 2008. In this way we can measure the amount of social capital that was present before the lifelong learning class was taken. These measures may well still be correlated with other unobserved factors which are correlated with lifelong learning and with the social capital measures but they are not likely to be correlated with whatever happened in the lifelong learning class as they are predetermined in time. The tables show results from a classical probit regression with various types of social capital entering one at a time. We are adding the types of social capital once at a time since we are interested in the e¤ects of each type of social capital, which we have derived from the theory and previous …ndings. In the last column of each of the Tables 4-6 we add all measures together in order to adress the problem of endogeneity which might arise through the fact that each measure can be interpreted as an omitted variable in a regression using a di¤erent measure. The results for the regression using all measures at once show that the measures that are highly signi…cant on their own stay signi…cant whereas those that are not or weakly signi…cant are not signi…cant any longer. F-tests 8 indicate that the coe¢ cients of all measures are not likely to be jointly equal to zero. In other words, the analysis including all measures at once con…rms the results found when including one measure at a time.
The results show that all …ve measures of social capital have a signi…cant impact on the participation in the three types of lifelong learning; apart from reciprocity which does not seem to have a signi…cant e¤ect on the probability of attending professional classes. Finding it important instead of less important to be socially and politically active increases the probability of participating in professional classes by 5 percentage points, which is about one fourth of the e¤ect of being highly educated rather than medium educated. At the same time it is around a third of the e¤ect of being registered as employed rather than unemployed. The e¤ect of having an additional friend when having the mean number of friends is smaller than the e¤ect of …nding it important instead of less important to be socially and politically active: having one more friend increases the probability of participating in professional classes by 0.2 percentage points. Being by one unit more sociable increases the probability to participate in professional classes by around 3 percentage points, which is about half of the e¤ect of …nding it important rather than less important to be socially active. This is around one tenth of the e¤ect of being highly educated rather than medium educated. The e¤ect of one more unit of supportiveness of the network has an e¤ect similar in size to the e¤ect of …nding it important instead of less important to be socially and politically active. It is about half as important to have one more unit of supportiveness of the network than to be highly educated rather than medium educated.
The results for "regularly reading scienti…c journals" are similar but the coe¢ cients of the social capital measures are slightly larger than for "attending professional classes": Finding it important instead of less important to be socially and politically active increases the probability of participating in professional classes by 10 percentage points, which is about one third of the e¤ect of being highly educated rather than medium educated. Having one more friend at the mean number of friends is associated with an increase in the probability of reading scienti…c journals 0.6 percentage points which is about half the e¤ect of …nding it important instead of less important to be socially and politically active. Being one more unit more sociable has about half the e¤ect of …nding it important instead of less important to be socially and politically active and about a sixth of the e¤ect of being highly educated rather than medium educated. Being one unit more reciprocal increases the probability of reading scienti…c journals by about one tenth of the e¤ect of …nding it important instead of less important to be socially and politically active while having a network which is one unit more supportive increases the probability of reading scienti…c journals by nearly as much as …nding it important instead of less important to be socially and politically active.
The results for "attending conferences" again display the same signs. The size of the e¤ect of …nding it important instead of less important to be socially and politically active is about one fourth of the e¤ect of being highly educated and rather than medium educated. The e¤ect of having one more friend is about a tenth as big. Among the constructed scales the e¤ect of one more unit of supportiveness of the social network is larger with respect to the e¤ects of one more unit of sociability or reciprocity.
Using the percentages in Table 3 in the section on descriptive statistics, we can calculate the comparative importance of the measures of social capital across the di¤erent measures of lifelong learning. Finding it important instead of less important to be socially and politically active increases the probability of reading scienti…c literature by 17% whereas it increases the probability of participating in professional classes only by 7%. The percentage changes of all social capital measures are highest for "regularly reading scienti…c journals". This could indicate that social capital has the most important e¤ect on lifelong learning of the type of reading at home: this could be due to the fact that individuals wish to participate in conversations with their friends. In fact, the coe¢ cient on the supportiveness (in terms of education) of the network changes by 14% for regular reading whereas it only changes by 5.6% and 5.8% respectively for "attending professional classes" or "attending conferences". This is the second biggest di¤erence in percentage changes after the di¤erence in the e¤ect of …nding it important instead of less important to be socially and politically active on "regularly reading" compared to "attending professional classes". Table 1 : Probit regressions of adult capital measured by "attending professional courses" on measures of social capital -marginal e¤ects attend professional classes Observations 9,589 9,390 9,564 9,565 9,387 9,004 s.e. in brackets ***p<0.01 **p<0.05 *p<0.1 Table 2 : Probit regressions of adult learning measured by "regularly reading scienti…c literature" and measures of social capital -marginal e¤ects regularly read Table 7 shows the results from a two period …xed e¤ects panel regression. These measures are not correlated with time-invariant unobserved factors which are potentially related to lifelong learning and with the social capital measures -such as deep personal traits like a dynamic outlook on life -but they may well still be correlated with time-variant factors. We use the social capital measures "important to be socially and politically active" and "number of friends" since these social capital variables are available in two periods (2004 and 2008) . As above, in columns (3), (6) and (9) we add all measures together in order to adress the problem of endogeneity which might arise through the fact that each measure can be interpreted as an omitted variable in a regression using a di¤erent measure. As above, the results for the regression using all measures at once show that the measures that are highly signi…cant on their own stay signi…cant whereas those that are not or weakly signi…cant are not signi…cant any longer. F-tests 9 indicate that the coe¢ cients of all measures are not likely to be jointly equal to zero. In other words, the analysis including all measures at once con…rms the results found when including one measure at a time.The results from the previous regressions still hold and coe¢ cients of both indicators are positive and signi…cant in all equations with the exception of the number of friends in the equation of "attending conferences". This indicates that there is an e¤ect of social capital on lifelong learning even when controlling for time-invariant factors such as deep character traits or parental upbringing. On average across individuals, a positive change over time in the number of friends by one unit, increases the probability of participating in professional classes in 2008 by 0.3 percentage points whereas a change over time in …nding it important in instead of less important to be socially and politically active increases the probability by 2.4 percentage points. The size of the latter e¤ect is around one …fth of the e¤ect of being highly educated rather than medium educated. In terms of the probability to attend conferences, a change over time in …nding it important in instead of less important to be socially and politically active increases the probability by 1.8 percentage points, which is around one tenth of the size of the e¤ect of being highly educated rather than medium educated.
As a next step we instrument the measures of "own social capital" by "mean number of friends" and "median of the perceived importance of being socially and politically active" of the household. The results are displayed in Table 8 . These measures are likely to be not correlated with any factors (time-variant or time-invariant) a¤ecting both the error term and the instrumented social capital. As outlined in Section 4 we use an instrumental variable technique for probit models based on the control function approach for continuous endogenous regressors (the in-built STATA routine "ivprobit") and an estimator developed by Lewbel and Dong (2010, 2012 ) for probit models with discrete endogenous regressors. We use the latter for analyzing the e¤ect of the perceived importance of being socially and politically active since it is a discrete variable. The instrumental variable probit model technique ("ivprobit") is not appropriate for discrete choice models with discrete endogenous instruments. As above, in columns (3), (6) and (9) we add all measures together in order to adress the problem of endogeneity which might arise through the fact that each measure can be interpreted as an omitted variable in a regression using a di¤erent measure. As above, the results for the regression using all measures at once show that the measures that are highly signi…cant on their own stay signi…cant whereas those that are not or weakly s.e. in parentheses *** p<0.01 ** p<0.05 * p<0.1 
(8) signi…cant are not signi…cant any longer -apart from the e¤ect of the "perceived importance of being socially and politically active" for attending conferences (column (9)): in this case the coe¢ cient looses its signi…cance once we include both measures of social capital and only the e¤ect of the number of friends stays signi…cant. F-tests 10 indicate that the coe¢ cients of all measures are not likely to be jointly equal to zero. In other words, the analysis including all measures at once con…rms the results found when including one measure at a time.
The results still hold and the e¤ects of the number of friends as well as …nding it important to be politically and socially active have a positive and signi…cant e¤ect on all three measures of lifelong learning. Just as the previous results, the instrumental variable results show that both social capital measures have the strongest e¤ects on "regularly reading" 11 . The second strongest e¤ects are those on "attending conferences" and the weakest are those on "attending professional classes".
Our results show that social capital matters and that di¤erent forms of social capital matter for di¤erent types of lifelong learning. The result holds when addressing various sources of endogeneity. Furthermore, our results show that the size of the e¤ects varies across the di¤erent measures. The largest e¤ect seems to be the e¤ect of perceptions of the importance to be socially and politically active on the probability to regularly read scienti…c journals. The size of the e¤ect varies across the di¤erent measures between increasing the probability of participating in adult learning by 0.04% to increasing the probability by 17%. Across all measures of adult learning we have identi…ed that increasing the perceived importance to be socially active by one unit increases the probability of participation in adult learning by the most (17%) and one additional friend by the least (0.04%). This result suggests that Granovetter's (1973) theory of weak and strong ties not only holds for employment but also in the context of adult learning. The supportiveness of the social network increases the probability of participating in adult learning by nearly as much as an additional unit in the perceived importance to be politically and socially active. Sociability increases the probability by more than reciprocity. Furthermore, di¤erent measures of social capital have the largest e¤ects on the type of lifelong learning to read scienti…c journals and documents. One reason for this could be the wish to keep up with the one's social environment by being informed.
Conclusion
We set out to investigate the relationship between various types of social capital and adult learning empirically. We estimated the size of this relation and whether di¤erent types of social capital have di¤erent relations with adult learning. Even though common sense supports a positive and signi…cant relationship between social capital and learning, the nature of this relationship is not quite so straightforward and needs to be empirically analyzed. This paper is the …rst to our knowledge that tests empirically the e¤ects of di¤erent types of social capital on adult learning.
We examined the e¤ects of a measure of strong ties, weak ties, sociability, reciprocity and supportiveness of the network using various techniques to address potential endogeneity: predetermined measures, panel data and instrumental variable techniques. To address the econometric problem that individuals could meet friends during the professional class or convention, we use social capital variables that were measured before the class or conference was attended. In order to address the problem that time-variant factors such as a dynamic outlook on life could in ‡uence both social capital and adult learning we use a …xed-e¤ects panel regression. In order to address the problem that there might also be time-variant factors in ‡uencing both social capital and adult learning we instrument the types of social capital with household's social capital. We use a novel econometric technique developed by Dong and Lewbel (2010) to address the problem that we have a discrete instrument.
We …nd that all types of social capital included in our paper have a signi…cant and positive e¤ect on adult learning. The size of the e¤ect varies across the di¤erent measures between increasing the probability of participating in adult learning by 0.04% to increasing the probability by 17%. Across all measures of adult learning we have identi…ed that increasing the perceived importance to be socially active by one unit increases the probability of participation in adult learning by the most (17%) and one additional friend by the least (0.04%). This result suggests that Granovetter's (1973) theory of weak and strong ties not only holds for employment but also in the context of adult learning. The supportiveness of the social network increases the probability of participating in adult learning by nearly as much as an additional unit in the perceived importance to be politically and socially active. Sociability increases the probability by more than reciprocity. Our results hold across the three di¤erent ways of addressing endogeneity and point in the same direction.
The empirical evidence should make policy makers planning lifelong learning policies aware of an existing relationship between social capital and adult learning. This relationship could imply that it makes a di¤erence as to which neighborhood or social context a lifelong learning policy is applied. As the results on the e¤ect of the "information network" on lifelong learning show, there seems to be a peer e¤ect in actual attendance of the classes: individuals with a more education-friendly network might be motivated by their network to keep up with their network. This fact could be useful for policy makers in that they should understand that mixed neighbourhoods and proximity of institutions (for instance clubs, community centers and more) could be a more favorable environment for lifelong learning. Putnam's (Keeley 2007 ) suggestion of protecting local bakeries and post o¢ ces as meeting places could be useful. Furthermore, when counseling and assisting individuals in terms of their education and success in life it should be taken into account that the dimensions of social capital assessed in this paper play a role. An individual with one network of friends might not have the same values and beliefs as another. These issues apply particularly to migrants, who might face di¢ culties in building their network in the host country. 25 
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